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|dentified by thinking critically about design
and construction of roadway elements.

KRR




Mostly related to earthwork and foundations.




Sometimes include unusual problems.




Cuts/Fills
Embankment Over Soft Ground

Rock Slopes

Retaining Structures
Pipes

Structure Foundations |
Landslide Corrections




Slope Design

Primarily driven my Slope Stability analysis, short-term and long-term



. Digout, In areas of digout, excavate the full road width to a depth as shown in the
contract or as direcled by the Project Manager. Excavale parallel o the finish grade,
daylighting to the left and right slopes. Slope the ends of the digout no steeper than
4H:1V_ Dispose of the excavated material to the satisfaction of the Project Manager.

Provide special borrow for digout replacement material consisting of a well-graded
sand and gravel, free of organic and other deleterious material, meeting the AASHTO M
145 requirements for A-1-a group classification, with 100% passing the 2-inch (50 mm)
sieve and a maximum of 8% passing the No. 200 (0.075 mm) sieve. The malerial may
consist of up to 50% millings, uniformly blended. Crusher fines and reject material may
be used if the requirements in Table 701-22 are met.

Provide stabilization geotexlile thal meets the requirements of Subsection 716.03 for
Stabilization geotexdile.

Place stabilization geolexlile over the boltom and sides of the excavated digoul area
in conformance with Subsection 622.03. Extend the geotextile up the side walls of the
excavalion for the full height of ihe exposed subgrade soils.

Place the initial lift of special borrow over the geotextile in accordance with
Subsection 622.03.2.

Repair any i during ion in wiith the
Manufacturer's recommendations or as directed by the Project Manager at Contractor
expense.




Unsuitable Material

SPECIAL PROVISIONS Error! Reference source not found.

COAL WASTE
A.  Description. Remove and dispose of any coal found within the readway

Digouts, Subexcavation, Coal Waste

B. C Waste all coal in on
construction fill slopes or suitable location approved by the Project Manager. Cover
with & minimum of 1 ft of excavated material including placement of topscil. If coalis
encountered at subgrade in cut sections, excavate to a minimum depth of 2 ft below
subgrade elevation and full width of planned pavement section. Backfill with Special
Borrow in accordance with Section 203.03.3.

C.  Measurement and Payment. Include the cost to waste coal as outlined
above including haul and placement, in the unit bid price for unclassified excavation.




Constructability

TYPICAL SECTION NO.1
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Elevation (ft)

Stability (Bearing Capacity)

Culvert S of Opheim
UPN 8883000

Station 468+00

Short-term Analysis
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Settlement
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Blasting
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Stability
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Barrier, scaling.

Protection
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MSE, Soil Nail, Gabion, Gravity, Cantilever
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Stability/Drainage

Stability of wall (bearing capacity, sliding, global stability)
Drainage components
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Constructability
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Settlement
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Constructability

SPECIAL PROVISIONS

CONTRACT NO. Click here to ¢

VERT FOUNDATION TREATMENT 12111

A Description. Prior o culvert placement, construct the culvert foundation, N
consisting of culvert excavation, geotextile placement, and foundation material piaceme [ S
locations shown in the plans or as directed by the Project Manager,

8.

1) i ization Geotextile mesting the requirements of Section 71¢

Pravide Culvert Foundation Material with a maximum of 15% passing §

sleve i skiHion . the reqirements of Subeection 701,042

)
of the planned bedding elevation.
2)  Place geotextile as shown elsewhere in the Contract or as directed by tr
Manager. Overlap any adjoining edges of the geotextile a minimum of 3.0 ft with the ec | %
the upgrade sheet over the edge of the downgrade sheet
3) Place the first 16 inches of Foundation Material over the geotextile with 1
compaction effort necessary to create a stable base, with the least amount of equipmer
possible, and otherwise in accordance with Subsection 622.03.
Do not use vibratory, studded, or sheepsfoot rollers on the ﬁlst 16 inche:
5 Place ifts in
D. Method of Measurement.
1) Culvert Foundation Material is measured in accordance with Subsection 803.04.
2) Geotextile is measured in accordance with Subsection 622.04
E.  Basis of Payment. Payment is full compensation for all labor, teols, equipment
and other incidentals necessary to complete the wark in accordance with the specifications and
as directed by the Project Manager.
Culvert Foundation Material is paid in accordance with Subsection 603.05
2} Geotextile is paid in accordance with Subsection 622.05
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Other Considerations

L Appllcati
Efgg,,;nf’_f’ cation ~—Abutment Cap
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T 77 {.Gfade Elevation
Boftom of Cap Elevation

Layer 1
|
~Plle/Drllled Shaft Length

Pile/Drllled Stoft—"]

Layer 2

L] B Layer X

Notes: I, Origin of depth coordinates for pile sections
and soll lgyers Is located at the plie head
2. Use L-plle looding optlons fo define plle head
boundary conditions.

Figure No. |

Lateral loads (lce, Seismic, Impact), liquefaction, lateral spread
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T Gaotechnical
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Analysis

Sid Rpr - 5 Mi E Lame Deer
Soil Nails (STA 21+26

Long Term wl Water

Internal Stability

'i_?actor of Safety: 1.62

=
<
§
2
&
Jrd

WM WG W W T W DTN 0O 150 10 D 180 190 AW MO 200 W 20 20 O T 0 T N0
Distance (ft)

WATERIALMCOEL | UNITWEIGHT | COWESION | PHI v
(e

(st | (cegress)

Waterists
proetuinratrrigfbna oz

8 Claystone
ot . micne
O o oot Lo mFili

Weak Layer

CoensdBy DB

Forensic, Mitigation



Subsurface Voids
Expansive Soils

Collapsible Soils

Frost Heave
Forensic Evaluations
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